Introduction {#sec1-1}
============

Primary choriocarcinoma of the ovary can arise from gestational tissue or pure germ cells of the ovary. In the latter case, it is referred to as non-gestational choriocarcinoma. The estimated incidence of gestational choriocarcinomas of the ovary is 1:369,000,000 pregnancies, while non gestational choriocarcinomas correspond to less than 0.6% of ovarian germ cell tumors,[@ref1],[@ref2] making this neoplasm very rare. Moreover, both gestational and non-gestational diseases exhibit identical clinical manifestations and histology. However, the presence of paternal DNA in the gestational choriocarcioma can differentiate the two tumor types. Correspondingly, these tumor types should be considered distinct entities with distinct therapeutic approaches, chemotherapy regimens, and prognosis associated with each disease.

Objective {#sec2-1}
---------

To present a case report of a patient with primary choriocarcinoma of the ovary with non-gestational origin that was confirmed by DNA analysis and exhibited an excellent response to chemotherapy.

Case Report {#sec1-2}
===========

A 24-year-old woman presented with progressive headaches, global weakness, and shortness of breath over the previous three months. A complete blood cell analysis detected a hemoglobin value of 6.0 g/dL associated with microcytosis and hypochromia. As a result, the patient was initially treated with oral ferrous sulfate. However, the patient subsequently experienced a worsening of symptoms, and after one month, presented with pain in the hypogastrium, constipation, and menstrual changes. Her medical history included an abortion followed by curettage at age 19, as well as a history of smoking.

A transvaginal ultrasound previously showed no significant changes in the uterus or ovary. However, a complex heterogeneous structure was localized to the Douglas cavity with mixed content and measured 11.5×9.3×7.4 cm.

The patient underwent computed tomography (CT) of the chest, abdomen, and pelvis. A complex heterogeneous mass in annexial topography, predominantly to the left, was found to measure 12.0×8.0×8.1 cm. This mass was responsible for forward displacement of the uterus without defined limits to it. In addition, the mass was in close proximity to the colon wall, bladder, and small bowel. A chest CT detected multiple pulmonary nodules, the largest measuring 3.7×3.6 cm, and mediastinal and peri-esophageal lymphadenopathy up to 3.5×3.5 cm ([Figure 1](#fig001){ref-type="fig"}). An enlarged liver was also observed, with a perfusional disturbance associated with a non-specific, round nodule measuring 2.8 cm along its greatest diameter present in segment IV B. The radiologist of our service suspected that the mass originated in the uterus, thereby suggesting the presence of a gestational trophoblastic neoplasm.

One week after the CT scan, the patient was referred to the emergency room with nausea, vomiting, and an absence of bowel movements constituting bowel obstruction. Blood tests detected a hemoglobin (Hgb) value of 5.0 g/dL, a beta human chorionic gonadotropin (β-hCG) value of 675,713 mIU per milliliter (normal value less than 5), a lactate dehydrogenase value of 628 U/L, an alpha-fetoprotein value of 1.0 U/mL, a cancer antigen 125 (CA-125) value of 124.4 U/mL, and a carcinoembryonic antigen (CEA) value of 3.7 U/mL.

A cervical pap smear exhibited a benign cytology, and a pelvic mass biopsy was diagnosed as pure choriocarcinoma without other cellular elements. An immunohistochemical panel was performed and the samples analyzed were positive for β-hCG, 35BH11, human placental alkaline phosphatase oncofetal antigen (PLAP) focal and placental lactogen rare cells. In contrast, samples were negative for alpha fetoprotein, CD30 antigen, WT-1 antigen, and TTF-1 antigen.

Biopsy material was also subjected to individual DNA polymorphic analysis to verify the presence or absence of paternal genetic material. DNA from paraffin-embedded tissue, considered reference material, was compared to the patient's peripheral blood DNA using a FTA card. Following extraction of DNA from the formalin-fixed and paraffin wax embedded material,[@ref3],[@ref4] all samples were quantified by NanoDrop, and a MiniFiler kit (Applied Biosystems) was used to amplify 10 ng DNA from each biopsy and FTA blood sample. Amplified products were then separated and detected using an ABI 3130 Genetic Analyzer (Applied Biosystems), with LIZ500 used to determine the length of the DNA fragments obtained. Electrophoresis results were analyzed using GeneMapper^®^ ID v.3.2 (Applied Biosystems), and the genetic profiles of the biopsy and peripheral blood were compared. Both samples were found to be identical, indicating the absence of paternal DNA. For example, the population frequency of 8 short tandem repeats (STRs) confirmed that the blood sample and the biopsy sample shared the same origin, thereby confirming the presence of a non-gestational choriocarcinoma. The probability of randomly finding an individual with this genetic profile is estimated to be 1 in 410,788,655,648. [Table 1](#table001){ref-type="table"} indicates the genetic profile of the patient and the population frequency of the profile. The clinical oncology team started the patient on BEP (Bleomicin, Ethoposide and Cisplatin) as a first-line treatment for an ovarian germ cell tumor. After the first cycle of BEP, the patient presented with an overall improvement in obstructive symptoms and vaginal bleeding, and was subsequently discharged to continue outpatient treatment.

During the treatment with four cycles of BEP, the patient was monitored monthly for serum levels of β-hCG, and a gradual decrease in tumor marker levels were also detected. Thirty days after the beginning of chemotherapy the β-hCG serum level was undetectable and we observed normalization of the LDH serum level. The patient developed grade 1 (common toxicity criteria, CTCAE 4.0) ototoxicity and grade 1 pneumonitis which was treated with prednisone.[@ref5] The patient subsequently experienced a complete recovery, and a PETCT was performed to evaluate the presence of residual tumor following chemotherapy. It was detected increased fluorodeoxyglucose (FDG) uptake in the periphery of the pelvic mass and pulmonary nodules ([Figure 2](#fig002){ref-type="fig"}).

The patient underwent a total abdominal hysterectomy, bilateral salpingo-oophorectomy, and omentectomy two months after completion of chemotherapy. Furthermore, histological analysis showed an absence of residual tumor. Levels of β-hCG were also undetectable after surgery. Following the resection of a pelvic mass, the results of a PET-CT scan and undetectable serum levels of β-hCG indicated that the lung lesions were only composed of fibrosis and necrosis in the absence of viable tumor. A chest CT scan performed one month after surgery showed a significant decrease in the number of pulmonary lesions had occurred, and correspondingly, the patient did not manifest disease symptoms

Discussion {#sec1-3}
==========

Choriocarcinoma of ovarian origin is extremely rare and can develop from an ectopic pregnancy or a rare and aggressive form of a germ cell tumor. Non-gestational choriocarcinoma, is more common in women of childbearing age, and accounts for less than 1% of germ cell tumors of the ovary that are diagnosed.[@ref6],[@ref7] Moreover, it often includes other malignant elements in its composition.

Differentiation between gestational choriocarcinoma and non-gestational choriocarcinoma can be very difficult since the clinical presentation and histology of these two diseases are identical and previous history of a normal pregnancy, spontaneous abortion or ectopic pregnancy has been used to make the diagnosis of gestational choriocarcinoma.[@ref8],[@ref9] In addition, both tumors produce β-hCG, with an extremely fast growth pattern and metastatic disease to lung, liver and brain.[@ref10] Histologically, both tumor types are characterized by abnormal throphoblastic hyperplasia and anaplasia, absence of chorionic vili, and the presence of hemorrhage and necrosis.[@ref11] Due to the resulting atypical mitosis and high proliferation rate, patients with these diseases are subject to hemorrhage and ischemic necrosis. [@ref12]

The mean serum level of β-hCG at diagnosis of a choriocarcinoma, either gestational or non-gestational, is 16,000 mIU/mL, with 597,000 mIU/mL being the highest value reported.[@ref13],[@ref14] Correspondingly, periodic monitoring of β-hCG serum levels is extremely useful for evaluating a therapeutic response.[@ref15]

In certain rare cases of gestational choriocarcinoma, tumors derived from placental tissue debris remaining from an endometrial abortion have been detected. The present case is intriguing due to the high level of serum β hCG detected at diagnosis, and the previous history of abortion, these factors further complicate the differentiation of gestational versus non-gestational choriocarcinoma. Therefore, a polymorphic analysis of tumor DNA was necessary. Molecular techniques for the analysis of biopsies prepared as formalin-fixed or paraffin wax embedded tissues are available. In addition, if a mix-up in biopsies is suspected in a diagnostic laboratory, genetic identification of the tissues involved can establish the correct identities.[@ref16],[@ref17] In the present case, the genetic profile of the biopsy was used to determine the origin of the tumor, and this was essential for determining the appropriate treatment for the patient.[@ref8],[@ref18] For example, genetic analyses of the biopsy and peripheral blood of the patient revealed that both samples exhibited the same genetic profile, thereby excluding the possibility that an ectopic pregnancy had occurred. Furthermore, the probability of finding another genetic profile that would be identical to this patient in the entire population is 1 in 410,788,655,648. Accordingly, these results increase the reliability of the identification and treatment of the patient.

Despite the difficulty in differentiating gestational and non-gestational choriocarcinomas, these tumors types need to be distinguished, particularly since the latter is more resistant to chemotherapy, has a worse prognosis than a trophoblastic neoplasm, and its treatment approach involves surgery. In contrast, the initial treatment for primary choriocarcinoma of the ovary consists of cytoreductive surgery followed by adjuvant chemotherapy with BEP.[@ref19],[@ref20] Moreover, patients with a residual mass, despite normalization of serum β-hCG levels, are also indicated for salvage surgery. These patients must be monitored for at least five years, and serum levels of -hCG should be assayed every three months for the first two years. Radiological monitoring should also be performed for two years from the start of normalized β-hCG levels.[@ref21] In the present case, the lesion was first considered unresectable, and therefore, neoadjuvant chemotherapy with BEP was administered aiming a later surgical approach.

In contrast, treatment of gestational choriocarcinoma varies according to tumor stage. For example, in cases involving stage 1 disease, total hysterectomy is the treatment of choice. However, for patients of childbearing age, this treatment can be replaced with chemotherapy with methotrexate and leucovorin or dactinomycin.[@ref21],[@ref22] Both approaches should be maintained for at least three cycles following the normalization of β-HCG serum levels. For patients with low-risk stage 2 and stage 3 tumors, they should receive the same regimen as patients with stage 1 tumors.[@ref21],[@ref22] If these patients are refractory to the initial regimen, a MACIII (Methotrexate, Dactinomycin, and Cyclophosphamide) scheme must be indicated. [@ref23]

Finally, patients at high risk for recurrence or metastatic disease should receive multidrug therapy with EMA-CO (Etoposide, Methotrexate, Dactinomycin, Cyclophosphamide, Vincristine, and Leucovorin) administered every two weeks, and this regimen should be maintained for three cycles following the normalization of serum levels of β-hCG.[@ref24]

Conclusions {#sec1-4}
===========

Non-gestational choriocarcinoma is extremely rare and is a very aggressive neoplasm. However, it has the potential to be cured with surgery followed by chemotherapy. Differentiation between this tumor type and gestational choriocarcinoma can be achieved with an analysis of tumor DNA to detect the presence of paternal DNA. Although this strategy is available, it is seldom utilized and is expensive, which may impact the selection of an appropriate treatment, and consequently, the prognosis of a patient.

![A) Extensive heterogeneous pelvic mass with peripheral enhancement and large necrotic component, measuring approximately 15.4×14.7×14.0 cm. It presents intimate contact with the bladder, ascending colon, and descending segments of the small intestine and the right iliopsoas and uterus. B) Coronal image showing bulky pelvic mass at diagnosis, showing pulmonary nodules, the largest in the left lung base measuring 3.7×3.6 cm. C) CT image during initial staging showing pulmonary metastases with heterogeneous contents and calcifications inside. D) Pulmonary metastasis after treatment with chemotherapy and surgery, measuring 10×10 mm, without the expression of serum with chemotherapy and surgery.](rt-2013-2-e24-g001){#fig001}

![A) Pelvic mass with large central areas of necrosis/liquefaction after BEP (bleomicin, cisplatin, etoposide), 4 cycles, with increased glycolytic metabolism in the periphery (SUVmax: 3.5, SUV max fee: 4.0). B) Minimum increased glycolytic metabolism of multiple pulmonary nodules left (SUVmax: 1.3), and bilateral mediastinal limph nodes (SUVmax: 1.7), measuring up to 2.5 cm. C) Front view of hysterectomy specimen showing large mass attached to right annex, measuring 12 X 8.0 cm which anatomopathological examination showed no residual tumor. D) Posterior view of the specimen.](rt-2013-2-e24-g002){#fig002}

###### 

Allelic polymorphism of 8 STRs (short tandem repeats) analyzed to human identification of paraffin-embedded tissue from tumor biopsy and blood. It was used allelic frequency of Caucasian-Applied Biosystems.

  DNA *locus*   Alleles of FTA and biopsy   P      q        Population frequencies   
  ------------- --------------------------- ------ -------- ------------------------ ---------
  D13S317       11                          12     0.2980   0.3080                   0.18357
  D7S820        10                          10     0.2722                            0.08004
  D2S1338       16                          18     0.0473   0.0630                   0.00596
  D21S11        31                          31.2   0.0716   0.0946                   0.01355
  D16S539       13                          13     0.1676                            0.03228
  D18S51        14                          18     0.1676   0.0774                   0.02594
  CSF1PO        10                          10     0.2421                            0.06412
  FGA           20                          24     0.1390   0.1375                   0.03823
